We examine whether foreign-owned and government-owned banks in Central and Eastern Europe reacted differently during a domestic systematic banking crisis and the global financial crisis of 2008. Our panel dataset comprises data on more than 400 banks for the period 1994-2010. Our analysis shows that foreign banks provided credit during domestic banking crises in host countries, while government-owned banks contracted. In contrast, foreign-owned banks reduced their credit base during the global financial crisis, while government-owned banks expanded. Consequently, our results show that foreign-owned banks may contribute to financial stability during domestic crisis episodes, but also increase the risk of importing instability from abroad during a crisis in their home markets. However, government-owned banks may substitute for foreign-owned banks and hinder the transmission of international shocks. Thus, our results indicate that a mixed banking sector consisting of foreign-owned and government-owned banks is most advisable.
Introduction
The large-scale entry of foreign-owned banks into Central and Eastern Europe (CEE) began with the privatization of government-owned banks in the late 1990s. It resulted in a banking sector of which more than 75% was owned by foreign investors at the beginning of the 2000s (Bonin and Wachtel, 2003) . Since that time, the level of foreign ownership remained unchanged in the region, but the share of foreign banks still varies from 30% in Slovenia to 99% in the Baltic States. The remaining domestic banks are mainly government owned, while private domestic banks are small and insignificant in CEE countries (Jackowicz et al., 2012) . Until recently, the government-owned banks were considered to be inefficient and were thus seen as a burden for the banking sector (Bonin et al., 2005) . During the recent financial crisis of 2008, however, government-owned banks were seen as an important factor in stabilizing the credit level in CEE, as multinational banks scaled down their operations or have withdrawn from host countries due to problems in their home markets (Kowalewski and Rybinski, 2011) . However, whether government-owned banks provided stability in CEE countries is still unknown, as the existing research so far concentrated mainly on the credit supply of foreign banks due to its prominent role in CEE, first during domestic crises and lately during the global financial crisis. However, the role of government-owned banks' credit supply during the global financial crisis was largely ignored. Our study attempts to fill this gap and analyse the lending behaviour of governmentowned as well as foreign-owned banks during domestic and global financial crises.
In the past, foreign bank entry was seen as a positive development in CEE countries, as earlier empirical evidence suggested that it leads to greater efficiency within the banking sector (Bonin et al., 2005; Drakos, 2003; Fries and Taci, 2005) . Additionally, foreign bank entry was associated with better access and cheaper credit. Unite and Sullivan (2003) for Asia and Martinez Peria and Mody (2004) for Latin America documented that foreign banks offered lower spreads and have lower costs than domestic banks. In a cross-country study, Clarke et al. (2006) showed that enterprises in countries with high levels of foreign bank participation tend to rank interest rates and access to long-term loans as lesser constraints on their operations and growth than do enterprises in countries with less foreign bank presence. Moreover, de Haas and van Lelyveld (2006) found that foreign bank subsidiaries of financially strong parent banks did not reduce lending, whereas domestic banks had to do so during domestic banking crises in the CEE countries. They associated this occurrence with internal capital markets of multinational parent banks that provide subsidiaries with capital and liquidity, which stabilized local lending during a crisis in CEE countries. It was assumed, therefore, that high foreign ownership in the banking sector induced efficiency and stability in the financial system in CEE countries.
However, several recent papers indicated that foreign-owned banks may have reduced the credit availability in CEE countries during the global crisis of 2008 (Allen et al., 2010 . Popov and Udell (2012) showed that negative shocks were transmitted from foreign-owned banks to firms in CEE during the global crisis. De Haas and van Lelyveld (2011) confirmed that parent banks were not significant sources of strength to their subsidiaries during the global crisis. They reported that, as a consequence, the slowdown of credit growth of foreign bank subsidiaries was almost three times as fast as domestic banks during the global crisis. However, in their study, they do not distinguish between private and state-owned domestic banks. At the same time, government-owned banks, which are often strongly influenced by political motives, could compensate for the decrease of lending by foreign-owned banks during the crisis of 2008.
In order to study whether foreign-owned and government-owned banks in CEE reacted differently to domestic and global banking crises, we use a unique database on foreign-owned and domestic private and public banks from 10 CEE countries. Our results show that, prior to the financial crisis of 2008, foreign-owned banks were increasing the level of credit in CEE countries. Moreover, our results confirm that the foreign-owned banks were increasing the level of credit during periods of domestic banking crisis in CEE. In contrast, lending of governmentowned banks declined prior to the global financial crisis as well as during domestic crisis. In line with our expectations, we document that, during the global financial crisis, government-owned banks increased their lending in CEE countries, while the level of lending of foreign-owned bank decreased. Moreover, we find also some weak evidence that the lending of the private domestic banks declined less than that of foreign banks in CEE countries, which were affected by a domestic banking crisis as a result of the global crisis of 2008. De Haas and van Lelyveld (2006 Lelyveld ( , 2011 found that the credit growth of foreign banks in CEE countries is associated with the present financial position of the parent banks. However, we do not find any evidence that the poor financial performance of the parent banks was directly related to the decline of the lending of its subsidiaries in CEE countries during the financial crisis. We find that a more important determinant of credit growth than parent banks' health is bank-specific characteristics such as deposit levels or liquidity. This paper contributes to several strands of the existing literature. First, we use a new dataset of foreign and domestic-owned banks that covers a large number of countries from the CEE region.
In our study, we are able to control for ownership of all banks in the sector, an ability that facilitates our assessment of the validity of the earlier results using only benchmarks for domestic banks (De Haas and Lelyveld, 2011) . Moreover, our dataset enables us to control for ownership of domestically owned and foreign-owned banks. Consequently, we can distinguish between private and state-owned banks, a point that has thus far been ignored in the literature.
Additionally, the existing studies assume that foreign subsidiaries are owned by parent banks which, by using internal capital markets, reallocate capital over different geographical regions on the basis of expected risks and returns. However, in the last decade, a number of foreign banks were opened by non-financial firms, insurance companies, or even individual investors in CEE.
In the regression we take into account the differences in the ownership of foreign banks and control for the parent bank situations in the home market. Our results confirm the earlier findings that foreign-owned banks provided stability during domestic banking crises in CEE countries but might also transmit financial shocks that affect their home markets through the lending channel during a crisis. Second, we expand the literature on multinational banking internal capital and lending stability. In contrast to De Haas and Lelyveld (2011), we do not find evidence that the slowdown of credit growth of foreign bank subsidiaries during the crisis of 2008 was strongly related to the parent banks' current financial situation. Moreover, we find some evidence that, if the global crisis resulted in a domestic banking crisis, then the bank-specific characteristics were more important than ownership. Third, we find that the growth of deposits and liquidity was strongly related to the lending stability of banks during a local and global financial crisis.
Henceforth, we confirm that the banking funding structure influences lending stability.
Consequently, we assume that only those foreign banks that relied more on wholesale funding, including parent bank capital, reduced lending in CEE, which is in line with the findings of Allen et al. (2010) and Ivashina and Scharfstein (2010) .
The remainder of the paper is organized as follows. Section 2 reviews the existing literature.
Section 3 explains our data and the econometric methodology. Section 4 describes our empirical findings, and Section 5 concludes.
Motivation and existing literature
We build our study on three strands of literature. The first strand reviews the existing evidence on a stabilizing effect of foreign banks on the credit supply in host countries during a domestic banking crisis. In Mexico and Argentina, Dages et al. (2000) found that foreign banks reported notable credit growth during domestic crisis periods and thereafter. Soledad et al. (2005) confirmed the results and showed that foreign banks did not reduce their credit supply during adverse economic times in Latin America. Additionally, they found some evidence that foreign banks viewed crisis periods as opportunities to expand in the host countries. De Haas and van Lelyveld (2004) presented similar results for CEE countries. Moreover, in a later paper, de Haas and van Lelyveld (2006) showed that, during crisis periods, domestic banks contract their credit in CEE. In contrast, they found that greenfield foreign banks play a stabilising role by keeping their credit base stable in CEE. These articles lead to the following hypothesis:
Hypothesis 1: Foreign banks' credit growth is relatively insensitive or can even expand during host country crisis periods.
According to Goldberg (2009) , an explanation for the results can be twofold. First, foreignowned banks are less reliant on host country funding and more reliant on foreign sources than their domestically owned counterparts are. Consequently, the procyclicality of their supply of loanable funds may be lower, especially during a crisis in the host country. Second, foreign banks may have a different client base than domestically owned banks and hence also an altered loan demand. Jeon et al. (2006) documented that foreign banks, like domestic banks, were procyclical lenders in Korea during the crisis of 1997. They found that, during the Asian crisis, foreign banks did not add significant volatility to the financial system, but its lending reacted to changing conditions in the home country economy. They showed that whether foreign bank operations contributed to financial market stability in Korea depended on the degree of financial market integration between Korea and the home country.
Consequently, the first explanation seems to explain more appropriately why foreign-owned banks are insensitive to host-country crisis periods. Hence, the second strand aims at examining how a financial crisis in the home country of the parent bank affects the lending of its foreign subsidiaries in a host country. Peek and Rosengren (1997) investigated how the collapse of asset prices in Japan during the early 1990s affected the operations of Japanese bank subsidiaries abroad. They found that the decline in the parents' risk-based capital ratio translated into a significant decline in total loans by their U.S. subsidiaries. In line with this evidence, de Haas and van Lelyveld (2006) showed that the financial health of the parent bank impacts the ability of subsidiaries to expand credit in CEE countries. In a later paper, de Haas and van Lelyveld (2010) provided additional evidence for the existence of internal capital markets in multinational bank holding companies. They demonstrated that lending by multinational bank subsidiaries depends on the financial strength of the parent bank. On the one hand, the existence of internal capital markets and the parents' support for subsidiaries may explain the insensitivity of foreign banks' lending to crises in the host countries. On the other hand, Cetorelli and Goldberg (2012) showed that parent banks, when hit by a funding shock, reallocate liquidity in the organization according to a locational pecking order. Foreign subsidiaries that were more important for the parent bank were relatively protected from liquidity reallocations, while traditional funding locations were used more extensively to buffer shocks to the parent bank balance sheets. As a result, multinational banks can contribute to international shock transmission to the host countries. De Haas et al. (2012) and Popov and Udell (2012) showed that multinational bank subsidiaries cut lending more than domestic banks in the CEE countries during the global financial crisis of 2008 , while Fungáčová et al. (2013 presented similar results for Russia. In addition, Jeon et al. (2013) find evidence that that the transmission of financial shocks varied across types of shocks during the financial crisis of 2008. They showed that transmission of the shock was the strongest among subsidiaries in CEE countries, followed by Asia and Latin America. We formalize these findings in the following hypothesis:
Hypothesis 2: Foreign banks' credit growth is negatively related to home country crisis and parent bank financial performance.
The third strand reviews the lending of state-owned banks, which often differs from that of private banks. Dinç (2005) presented evidence that state-owned banks increase their lending during election years relative to private sector banks. In a similar vein, Jackowicz et al. (2012b) found that lending of state-owned banks correlates with the electoral cycle in CEE countries.
According to Sapienza (2004) , the lending of state-owned banks is mainly driven by political motives, which pursue interests such as enhancing its chances of re-election or avoiding political unrest. Henceforth, the government may use state-owned banks to compensate for market failures and limit a credit contraction during a crisis period. Indeed, Micco and Panizza (2006) found that the lending of state-owned banks is less responsive to macroeconomic shocks than the lending of private banks, both domestically and foreign owned. Recently, Fungáčová et al. (2013) reported in Russia that the credit supply overall diminished during the recent crisis, yet this reduction was greater for foreign banks and lower for state-controlled banks relative to domestic private banks. Allen et al. ( 2012) found that the largest state-owned and listed Chinese banks have significantly out-performed large non-state-owned banks from other emerging economies before and during the 2007-2009 crisis. Moreover, they documented that this superior performance was not due to less risk-taking by these state-owned banks. Based on this assertion, we build the following hypothesis:
Hypothesis 3: Government-owned banks increase credit levels in order to compensate for the decline of foreign bank lending during home crisis periods. Allen et al. (2010) found that, during the global crisis, the reduction in foreign bank lending was stronger for those that are dependent on the interbank market. Moreover, Dages et al. (2000) reported that domestically owned and foreign-owned banks with low problem loan ratios behave similarly, which suggests that bank health, and not ownership as such, is critical. Similarly, Peek and Rosengren (2000) find that domestic and foreign-owned banks exhibited the same lending behavior during periods of crisis in Latin America during the 1990s. Similarly, Arena et al. Hypothesis 4: Banks' financial characteristics are more important in determining credit growth than ownership or parent bank financial performance during a host and home crisis period. Our paper, which studies banks' different lending behaviour across the ownership dimension, is related to the literature that addresses the effects of foreign bank penetration on credit stability in host countries as well as the internal capital market literature. As shown above, empirical studies have addressed this question with mixed conclusions. Additionally, so far the literature mostly focused on the lending behaviour of foreign banks, yet it is possible that state-owned banks' lending behaviour differs during crisis periods. Hence, our paper examines various roles played by foreign and state-owned banks in providing loans during banking crisis periods.
Data and methodology

Sample
We construct an unbalanced panel dataset using both bank-level and macroeconomic data. The bank-level data are from Bureau van Dijk's BankScope database. The sample includes domestically owned and foreign-owned commercial banks that were operating in Bulgaria, Croatia, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia, and Slovenia in the period 1994-2010. We examined the ownership structure of all banks in our sample and constructed three ownership dummy variables for each bank in each year. The first ownership dummy (Foreign) takes the value of one if the bank is foreign owned and zero for all other banks. We use the definition generally applied in the literature and consider a bank as foreign owned if at least 50% is owned by foreign entities (Claessens et al., 2001) . Similarly, the second ownership dummy (Government) takes the value of one if more than 50% of the bank is owned by the public sector. The third ownership dummy (Domestic) takes the value of one if a private domestic investor owns at least 50% of the bank and zero otherwise. To track ownership and changes therein, we use as our primary source the information available in BankScope. We complement this information with information from several other sources, including individual banks' websites and annual reports, parent companies' websites, a banking regulatory agency, and central bank websites. We were able to obtain ownership information for all the banks in our sample for the entire period in which they were active.
Using these data, we constructed a panel of 4,344 bank-year observations for 416 banks in 11 CEE countries. The sample includes 2,264 bank-year observations for foreign-owned banks, 769 observations for the government-owned banks, and 1,311 observations for banks owned by private domestic investors. The panel of domestic and foreign banks covers 1994-2010 but is unbalanced as we do not have data for all years for each bank. As banks in our sample use different currencies, we convert financial variables into US dollars.
In addition, we used in the regression a subsample that consists only of multinational bank subsidiaries and, following de Haas and van Lelyveld (2010), we controlled for parent banks' financial health. Using ownership data for the foreign banks, we identified 93 parent banks. The remaining foreign-owned banks in the sample were controlled either by financial companies as insurance and investment funds or non-financial companies as well dispersed shareholders. We find that the number of parent banks controlling more than one or two subsidiaries in CEE countries is relatively small. We retrieved the needed financial data for parent banks again from the BankScope database, and our final sample consists of 1,974 parent-subsidiary-year observations, as in some cases the data for the parent banks was missing.
Descriptive statistics
Our dependent variable is the percentage of real growth in total loans (∆ Loans) of bank i in country j in year t. In the regression, we control for the following bank characteristics that may influence a bank's tendency to expand its loan portfolio: ∆Deposits (one period lagged growth in total deposits), Liquidity (liquid assets to total assets), Profitability (return on average assets), Solvency (equity to assets), and total bank assets to countries GDP as a measure of Size.
Additionally, in the regression we employ one period of lag real growth in total loans as an independent variable. In order to control for parent bank characteristics that may determine subsidiaries' loan growth, we include the following bank-specific measures in the regression as independent variables: Solvency p (parent equity to assets), Profitalbility p (parent banks return to assets), and Size p (parent bank assets to home countries GDP). The definition of all of the variables used in the study is provided in the Appendix.
De Haas and van Lelyveld (2006) reported that an important difference between domestic and foreign-owned banks in CEE countries is the reliance of foreign subsidiaries on the money market. In their opinion, this difference is based on the fact that foreign banks are on average less dependent on local deposits, as they can get financing relatively easily on the money market or from the parent bank. As the global financial crisis resulted in a liquidity crunch in the money markets as well as many parent banks' reports of financial losses, the access to local deposits may strongly determine the future loan growth of foreign as well as domestic banks. Hence, we expect that the credit growth will be strongly influenced by the growth of deposits.
The existing results showed that banks can resort to liquid assets to finance their lending, and hence more liquid banks tend to increase their credit at faster rates (Jeon et al., 2013) .
Additionally, Peek and Rosengren (1997) found that better capitalized banks facilitate faster loan growth. However, less liquid banks or undercapitalized banks can be prone to moral hazard and rapidly expanding lending (Black and Strahan, 2002) . Kishan and Opiela (2000) also found that the effects of monetary policy on bank loans depend on bank capitalization and size. They showed that undercapitalized and small banks are more responsive to monetary shocks than wellcapitalized and large banks, respectively. As a result, the expected sign of the coefficients for these variables is therefore indeterminate.
In the literature, the mentioned bank-specific characteristics are found to be important determinants of banks' lending behaviour, but the affiliation with a parent bank could also affect foreign banks' credit supply. Houston and James (1998) show that the loan growth of banks affiliated with a multi-bank holding company is less sensitive to their cash flow, liquidity, and capital positions than in the case of unaffiliated banks. Houston and James (1998) documented that affiliated banks are more responsive to local market conditions than their unaffiliated counterparts. Based on those results, the researchers suggested that affiliated banks are willing to lend in local markets as long as the opportunities are there. Recently, de Haas and van Lelyveld (2011) and Jeon et al. (2013) presented that the financial situation and lending behaviour of foreign subsidiaries are strongly influenced by the financial situation of the parent banks. Thus, the impact of parent banks on foreign bank subsidiaries during a domestic or global crisis is ambiguous. Table 1 presents summary statistics and correlation coefficients for the main variables across domestic and foreign banks in CEE and the parent banks. The descriptive statistics show that deposits were growing faster than loans in the years 1994-2010, yet the data presents large variability. We find also large variability in the profitability of the banks in CEE countries.
Moreover, parent banks are characterised by significantly lower profitability and solvency than the domestically owned and foreign-owned banks. As expected, we find that the parent banks are significantly larger than domestically owned and foreign-owned banks.
Panel B of Table 1 shows the correlations of the main variables used in our study. The results overall make good economic sense. We find that deposits' growth and profitability are positively and statistically correlated with banks' loan growth. In contrast, liquidity and size are negatively and statistically significantly correlated with credit growth. Finally, parent banks' profitability is positively related to bank's loan growth, while solvency is negatively related to it.
[ Table 1 ] Table 2 disaggregates bank characteristics by ownership and shows that the variability among domestically owned and foreign-owned banks is statistically significant for the main variables.
Additionally, we divided our sample in order to establish whether foreign-owned and domestically owned banks behaved differently prior to and after the financial crisis of 2008.
Panel A shows that the variability among domestically owned and foreign-owned banks is statistically significant for the main variables during the years 1994-2010. In this period, foreign banks provided significantly more loans than domestic banks. In contrast, domestic banks were more liquid and had significantly higher equity ratios than foreign-owned banks did. We find that the differences in profitability and deposits growth are not statistically significant between those two groups of banks. These findings, however, confirm the need to control for these bank characteristics in our estimations.
Panel B shows that, prior to the crisis, credit growth in CEE countries was mainly driven by the foreign banks. The difference between the domestically owned and foreign-owned banks is significant at the 1% level. While the domestic banks were able to attract more deposits, the differences between them and foreign-owned banks is again not statistically significant. Again we find that foreign-owned banks prior to the crisis had significantly higher leverage and lower liquidity levels than domestic banks.
Panel C documents that, due to the global crisis, the situation in the CEE countries changed significantly. In the crisis period of 2008-2010, domestic banks reported higher real loan growth than foreign banks, yet the difference is not statistically significant. In line with previous findings, domestic banks had lower leverage ratios and a higher level of liquidity than foreignowned banks during the crisis. In contrast to the pervious results, we find the deposit growth was higher in foreign-owned banks than in the domestic banks during the crisis, but the differences are not statistically significant. Additionally, we find that domestic banks were significantly smaller than the foreign banks during the crisis period. Finally, in opposition to the previous results, we find also that the domestic banks showed higher profitability than the foreign-owned banks, yet again the difference is not significant.
[ Table 2 ]
Methodology
The relationship between loan growth, bank-specific characteristics, and crisis is evaluated using the following specification:
where the dependent variable is the real credit growth of bank i in year t; B i,t represents variables controlling for characteristic of banks i, including lagged credit growth, and an ownership dummy variable for foreign and government-owned banks; H i,t is set of host-country macroeconomic variables; C i,t refers to a crisis dummy. When we use the subsample of multinational bank subsidiaries, P i,t represents variables controlling for parent bank characteristics.
We employ country GDP growth and inflation rate as country macroeconomic variables reflecting the attractiveness of expanding credit in CEE country. Albertazzi and Gambacorta (2009) show that the economic cycle influences banks' profits through net interest income (via lending activity) and loan loss provisions (via credit portfolio quality). We expect therefore that banks are positively and relatively strongly related to countries' GDP growth. We are aware that, to identify credit supply during a banking crisis, while appropriately controlling for demand conditions, we need to employ more reliable measures, yet such indicators are difficult to find.
Henceforth, we interpret GDP growth only as a rough proxy for loan demand condition in a CEE country. We assume a negative sign for the variable Inflation as higher inflation tends to reflect unstable macroeconomic conditions in the CEE country. Moreover, Boyd et al. (2001) show that inflation may worsen market friction and force banks to ration credits.
We include a crisis dummy, Crisis, which takes on the value of one for years in which the host (or home) country experienced a systematic banking crisis. We identify the years of the domestic systematic banking crisis in a particular country using the Laeven and Valencia (2012) database.
Furthermore, we employ a crisis dummy for global financial crisis in the years 2008-2010.
Additionally, in the regressions we observe the interaction between the ownership variables and the crisis dummies.
As foreign banks' subsidiaries are often financially supported and may use bank crises in the host country to increase their market position, we anticipate a positive coefficient for the interaction term between Crisis d dummy for domestic crisis and Foreign. In contrast, we expect a negative coefficient for the interaction term between Crisis g dummy for global crisis and
Foreign, as foreign subsidiaries could not rely on parent bank support and were often cut off from the internal and external interbank market. Moreover, we expect a negative sign for the global banking crisis dummy Crisis g as banks, regardless of their ownership structure, had to slow credit growth during the crisis as a result of the increasing risk. However, we assume that the government-owned banks increased their lending during the global crisis in order to stabilize the economy. Consequently, we anticipate a positive coefficient for the interaction term between
Crisis g dummy for global crisis and Government. While our prediction about the lending behaviour of government-owned banks during domestic crisis is ambiguous, we employ three estimation methods for the panel regression: fixed effects, random effects, and a dynamic GMM panel estimator. We employ the fixed effects estimation based on Hausmann's test, but it may not be appropriate for our analysis, as the interesting variables are bank ownership dummies, which tend to remain stable in countries. Although they do change over time, the variations are not significant enough to be significant. Fixed-effect estimation, however, requires significant within-group variations in the independent variable so as to generate a consistent and efficient estimator (Wooldridge, 2002) . Henceforth, the fixed-effect estimator is prone to give us an imprecise coefficient on bank ownership variables. Moreover, fixed effects can aggravate the problem of multicollinearity (Baltagi, 2005) . Therefore, we employ additionally a random-effect model for estimation. Furthermore, we employ the GMM System estimator, since lagged credit growth may be correlated with the panel-level effects, and therefore there is a risk that our estimator is inconsistent (Nickell, 1981) . The appropriateness of the set of instruments is formally evaluated by the Sargan test of over-identifying restrictions and the Arellano-Bond test for error autocorrelation. We compute the Sargan test using the two-step GMM System estimator (Arellano and Bond, 1991) . Additionally, when we employ the subsample of multinational banks subsidiaries in the regressions, we correct for the small sample error (Roodman, 2009) . For all models discussed in the following subsection, the Sargan test and the Arellano-Bond AR(2) tests show that our instruments are appropriate and no second-order serial correlation is detected, respectively. In all regressions, the independent variables are jointly significant at levels below 1%. Hence, we do not make additional comments on those aspects of the estimates.
Results
Baseline results
In Table 3 we present the baseline results on determinants of bank lending in CEE countries during the years 1996-2010. The results confirm that deposits' growth is positively correlated with credit growth. The coefficient for deposit growth is positive and significant in all the regressions at 1% level. Moreover, the coefficient for profitability is positive and also highly significant in all regressions. In contrast, we find that the coefficient for liquidity is negative and significant, which could mean that more conservative banks grow more slowly.
In specifications (4)-(6) we include the ownership dummies and find that foreign banks supply more loans than government-owned banks. The coefficient for Government dummy is negative, yet insignificant. In contrast, we find that the coefficient for Foreign dummy is positive and significant in two specifications. Henceforth, our results confirm that foreign-owned banks fuelled the credit growth in the CEE countries.
Specifications (7)- (9) show the results for the subsample of multinational bank subsidiaries. The results for the foreign bank subsidiaries are similar to the full sample. We find that deposits' growth and profitability are positively correlated with loan growth, while the coefficient for subsidiaries' liquidity is negative and significant again. Hence, the results show that multinational bank subsidiaries' lending is determined by the same bank-specific factors as for all the foreign banks and state-owned banks. Additionally, we find only weak evidence that the parent banks' characteristics determine the lending growth of the subsidiaries in CEE. Only the coefficient for parent bank liquidity is positive and significant, but just in two specifications and at the 10% level. Thus, the results provide weak evidence that foreign subsidiaries of parent banks with higher level of liquidity are more prone to aggressive lending abroad.
The coefficients for the macroeconomic control variables are in line with our expectations. We find that economic growth is positively and statistical correlated with loan growth. In contrast, the coefficient for inflation is negative and significant in all specifications.
[ Table 3 ] Table 4 shows the determinants of bank lending during a domestic systematic banking crisis in CEE countries. In order to control for the domestic systematic banking crisis, we include a dummy Crisis d that takes the value 1 for the years of systematic banking crisis in a particular CEE country and zero otherwise.
Domestic banking crisis
The coefficients for banks' specific characteristics are in line with our main results. The coefficients for deposits' growth and profitability are again positive and statistically significant, while the coefficient for liquidity is negative and statistically significant. The ownership dummy for government-owned banks is again insignificant, and for foreign-owned banks it is positive but statistically significant only in two specifications.
In line with the expectation, the crisis dummy is negative, but only significant in two specifications. One explanation why the credit level did not decline significantly in CEE countries during a domestic banking crisis is that the loan supply was stabilized by foreign
banks. We test Hypothesis 1 formally and observe the interaction between the crisis dummy with the ownership variables. Specifications 7-9 show that the interaction term between Crisis d and
Foreign is positive and significant in all specifications at 1%. Henceforth, the results confirm the existing results and document that foreign-owned banks stabilize lending during domestic crisis in CEE countries. We find that the coefficient for the interaction term between Crisis d and Government is negative, but insignificant. Hence, we do not find any evidence that governmentowned banks reduced lending during domestic banking crises. However, we may assume that the state-owned banks' credit level deteriorated due to the problems in the economy and the weak support of the government.
The macroeconomic control variables are consistent with the prior findings. In all specifications, the coefficient for economic growth is positive and statistically significant, while the coefficient for inflation is negative and remains significant in all specifications.
[ Table 4 ]
In Table 5 we present the results for the subsample of the multinational bank subsidiaries. As above, we find that bank deposits' growth and profitability are positively correlated with loan growth. In contrast, the coefficient for liquidity is again negative and significant. In line with previous results, we find only weak evidence that parent characteristics determine loan growth of multinational bank subsidiaries. The coefficient for solvency is positive and statistically significant, but only in two specifications.
As expected, the coefficient for domestic systematic banks crisis is positively correlated with multinational bank lending, but it is insignificant. Henceforth, the results document that foreign banks' lending is not affected by local banking crisis in a particular host country. Moreover, we observe the interaction between the Crisis d dummy with the parent-bank-specific variables and find that none of the coefficients for the interaction terms is statistical significant. Therefore, we assume that multinational bank subsidiaries that increased lending were not especially supported by their parent banks during domestic banking crises in CEE countries.
The macroeconomic control variables are again consistent with the main results. In all specifications, the coefficient for economic growth is positive and statistically significant, while the coefficient for inflation is negative and also statistically significant.
[ Table 5 ]
4.3.Global banking crisis
In Table 6 we present the results for the determinants of bank lending in CEE countries during the global financial crisis of 2008. In order to control for the recent financial crisis, we include a dummy variable, Crisis g , which takes the value of 1 for the years 2008-2010 and zero otherwise.
In line with the main results, we find that deposits' growth and profitability are positively and significantly associated with loan growth. In contrast, we find again that liquidity is negatively associated with banks' loan growth. Similarly, the coefficient for foreign ownership is positive and significant in almost all specifications, while the coefficient for state ownership is negative but insignificant. Henceforth, the results show again that foreign banks increased their lending during the period of investigation. As before, we find that the dummy, Crisis g is negatively related to bank lending, but the coefficient is significant only in two specifications.
We again interact the global crisis dummy with the ownership variables. In contrast to the previous results, we find that the coefficient for the interaction dummy Crisis g and Foreign is negative and statistically significant in all specifications at least at the 5% level. Consequently, we do find that Hypothesis 2 is supported as foreign banks decreased their lending in CEE countries during the financial crisis of 2008. In contrast, we find that the interaction dummies Crisis g and Government are positive and statistically significant in two specifications at least at the 5% level. The results support Hypothesis 3, as we find evidence that the government-owned banks substituted the loan supply for foreign-owned subsidiaries during the global financial crisis. We may assume that, in the CEE countries where government-owned banks still have a significant market share in some of the banking sectors, the financial crisis was less severe, as they hampered the decline of lending by foreign banks, which were affected by the crisis through their parent companies. The existence of the substitution effect confirms the coefficient for the dummy Crisis g, which is negative but statistically significant only in two of the nine specifications at the 5% level, while, the macroeconomic control variables are again similar to those in Table 3 .
[ Table 6 ]
The results in Table 7 document that foreign banks, which are strongly affected by the global crisis, are those owned by the multinational banks. In contrast to the results in Table 6 , we find that the coefficient for the dummy Crisis g is negative and highly statistically significant in all specifications. However, when we interact the crisis dummy with the parent-specific variables, none is statistically significant. Hence, the results show that multinational banks' subsidiaries reduced credit growth regardless of the financial standing of their parent bank during the financial crisis of 2008. Moreover, we find that the level of reduction of credit growth is mainly associated with the current financial situation of the foreign subsidiary as the coefficient for deposits' growth is positive and significant in almost all the specifications at the 1% level.
Moreover, the coefficient for profitability is positive and significant in almost all specifications, while the coefficients for liquidity are negative and significant. Henceforth, the results confirm that multinational banks' foreign subsidiaries lending was rather associated with its current financial situation than its parent banks during the global crisis.
The results support Hypothesis 4, which states that the bank-specific characteristics are more important than parent bank health during home crisis periods. Allen et al. (2011) presented evidence that some foreign subsidiaries supported their parent banks during a global crisis. The financial transfers from subsidiaries to parent banks may explain the significant decline of lending of the foreign subsidiaries during the crisis.
[ Table 7 ]
Domestic and global banking crisis
In the last regressions, we decided to employ a Crisis d,g dummy that takes the value of one if the particular country experienced a domestic systematic banking crisis during the global financial crisis of 2008. Controlling for host and home crisis periods at the same time enables us to determine whether banks' financial characteristics are more important in determining credit growth than ownership or parent bank health during a crisis period.
The results in Table 8 are in line with our previous finding that shows that credit growth is positively associated with deposits' growth and the profitability of banks. In contrast, the results show again that the banks' liquidity is negatively associated with banks' loan growth. As previously, the coefficient for the foreign ownership of banks is positive and statistically significant in the fixed and random effects models, while the coefficient for the government ownership of banks is negative but insignificant. Henceforth, the results indicate again that foreign-owned banks significantly increased lending in CEE countries prior to the crisis.
In contrast to the previous results, we find that the coefficient for that states that the banks' characteristics are more important in explaining the level of credit supply during a financial crisis. However, another explanation for our results may be that, during a domestic systematic banking crisis in the period of the global financial crisis, both foreignowned and government-owned banks had to decrease lending, but for different reasons. As a result, only domestic private banks were able to sustain or even increase relatively the level of lending, and therefore the coefficient for crisis is positive, while the interaction dummies are negative but insignificant. Again, we find that the control variables are consistent with those in Table 3 .
[ Table 8 ] Table 9 shows the results of the determinant of credit growth of multinational bank subsidiaries during a domestic systematic banking crisis in the period of the financial crisis of 2008. The results confirm that foreign bank subsidiaries' credit growth is strongly associated with bankspecific characteristics, as coefficients for deposit growth, profitability, and liquidity are positive and statistically significant. In contrast to the previous results, the coefficient for Crisis d,g is positive but statistically significant only in two specifications. We may assume, henceforth, that the multinational bank subsidiaries' lending decline was relatively lower than for other banks during the domestic systematic banking crisis in the period of the financial crisis.
In line with the previous results, we do not find strong evidence that parent banks' characteristics are associated with subsidiaries' credit growth. Only the coefficient for parent banks' solvency is positive, but is only statistically significant in two specifications at the 10% level. However, in contrast to the other results, the interaction terms Crisis d,g and Size parent are negative and statistically significant in two specifications. Hence, the results show that subsidiaries of smaller multinational banks were more likely to reduce credit growth during a domestic crisis in the period of the global financial crisis.
In contrast to the previous results, the coefficient for inflation is only statistically significant in two of the specifications, but its sign remains unchanged, while the coefficient for GDP growth remains positive and highly statistically significant in all specifications.
[ Table 9 ]
Conclusions
The recent literature has investigated foreign banks' lending activities during the global financial crisis and previously during crisis periods in host countries. This paper extends the question, asking if ownership determines banks' behaviour during domestic and global crises. If so, is there a difference between government-owned versus foreign-owned banks' reactions to banking crises? In our investigation, we specifically concentrate on loan growth and domestic and global financial crisis. To carry out our analysis, we utilize financial and ownership data on all commercial banks from 11 CEE countries over the period of 1994-2010.
Our results can be summarized as follows. We observe that domestic and global banking crisis significantly affect government-owned and foreign-owned bank lending behaviour. During domestic banking crises in CEE countries, foreign-owned banks' credit levels remained constant or even increased. In contrast, we find weak evidence that the government-owned banks' lending declined during the domestic crisis. This decline can be attributed to the worsening situation of the state, which was strongly affected by the domestic crisis. In contrast, we find that, during the global financial crisis, the lending of foreign-owned banks declined. However, we do not find conclusive evidence that parent banks' financial situation determines foreign subsidiaries' lending, as claimed in earlier research. In line with our expectations, however, we find that the government-owned banks' lending increased during the global financial crisis of 2008.
Consequently, the government-owned banks compensated for the decline of foreign-owned banks and provided stability to the financial systems in CEE during the financial crisis of 2008.
Nevertheless, we find that, during periods when the domestic banking sector was affected by the global financial crisis of 2008, the lending of government-owned banks also declined. However, we find some weak evidence that domestic private banks compensated for this downturn.
Moreover, the decline in lending of government-owned banks relative to foreign banks subsidiaries was larger. As a result, we find that domestic private and foreign-owned banks also provided financial stability in some of the CEE countries during the recent financial crisis.
Finally, we find that the bank-specific characteristics are more important than ownership in explaining the supply of credit during a financial crisis. In periods of simultaneous host and home financial crisis, only the bank characteristics of profitability, liquidity, and deposit growth were important in explaining the lending behaviour in CEE countries.
Our results are quite important from a policy point of view, as we show that a mixed composition within the banking sector is advisable, consisting of government-owned, private domestic, and foreign-owned banks. In addition, we find that bank-specific characteristics are important in explaining credit growth during periods of financial troubles. Henceforth, supervisory organizations should not only concentrate on keeping a mixed-ownership structure of the banking sector, but also control the financial situation of the domestic and foreign banks in the sector. 
